"NOV. 3.-2004" 1:13PM SCHLUM8ERGER Na631 P. 3 



4 



BEST AVA!L/«LE copy 



I 



Claim Aroiendments ; 
What is claimed is; | 

1 1 . (Origmal) A method for chaiacteriziBg a drilling hazard in proposed weUbore. 

2 comprising: [ 

3 determining a well plan including at least a wdlbore trajectory, 
ostimatiilg a likelihood of occmrence of, a position along tjie trajectory and a severity of 

5 consequences of at least one drilling hazard; and ' 

6 displaying on a representation of at least a portion of the w|Dllbore trajectory, at least one 

7 of the position of. the hkelihood and the severity of the at least one drilling hazard. 



2, (J^esently amended, Once) The method as defmed in claii|i 1 wherein the estimating the 
position, likelihood and severity i^ perforaied by detemiimng a Bayesian uncertainty 
thereof based on a correlation of the well plan to an earth iiodel of earth formations along 
4 tiie wellbore treyectory. i 

1 ! . 

(Origmal) The method as defined in claim 2 wherein the ^arth model is generated from at 
least one of offset wellbore data, seismic survey data and j^onrelative wellbore data from 
similar earth formations distal from a location of the proposed wellbore. 



4. (Original) The method as defined in claim 1 further comp^rising: 

2 adjnstigag at least one well plan parameter; | 

3 recalculating at least one of the position, the likelihood and the severity of the at least one 

4 drilling hazard; and 

5 repeating the displaying, ! 



5 (Original) The method as defined in claim 4 further comprising: 

repeating the adjusting and recalculating until at lea^t on^ of a most hkely cost to driU a 
weUbore, an estimated ammmt of lost time and a likelihood of encovmtering the at least one 
4 drilling hazard is minimized. I 

1 



PAffi 3/1 1 ' RCVD AT 1 mm 2:09:46 PM [Eastern Standard Timel * SVR:USPTMFXRF-lj1 * DNIS:8725306 ' CS!D:2812858821 * DIIRATION (mm-ss):03-10 



2 



2 



—NOV. 3..200r 1:14PM ' SCHLUM8ERGER N0.631 P. 4 



I 

1 6. (Origmal) The method as defiiied in claim 4 wherein the at least one well plan parameter 

2 comprises one of casing depth, dog leg severity, and mud weight j 

1 
1 



7 . (Oiiginal) The method as defined in claim 4 wherein the atjleast one well plan parameter 
2 includes at least one drilling operating parameter. j 
1 1 

1 8. (Original) The method as defined in claim 7 wherein the a^^ least one drilling operating 

2 parameter comprises at least one of weight on bit and rotaiy speedl 



1 

1 9 



(Original) The method as defined in claim 1 wherein the aj least one drilUng hazard 
comprises at least ope of stack pipe, lost circulation, taking a kicl^and BH(Original) A 



3 component jMure. j 

1 - [ . 

10 (Original) The method as defined in claim 1 wherein the displaying comprises presenting 
a graphic cylinder on the representation at the position, a diametey of the cylinder related to the 
likelihood, a length of the cylinder related to the severity and a co,ior of the cylinder related to a 

4 type offlie at least one drilling hazard. 
1 

1 U, (QriginaJ) Tie method as defined in claim Wherein the displaying comprises preseiitmg 
.nthrespectto depth in the wellbore at least one of a color coded; and shade coded indicator, the 
3 indicator corresponding to one of the likelihood of and the severity of the drilling hazard. 

1 i . _,. 

1 12. (Original) The method as defined in claim U fiirther comprising a reference mdicator 

2 disposed proximate to the at least one of the color coded and shajie coded indicators, the 
reference indicator tied to a textual description of at least the typfc of drilling hazard. 



13. (Original) A method for optimizing a well plan for a proijosed wellbore. comprising: 

2 selecting an initial well plan comprising at least a wellbojre trajectory, 

3 detemiiniag for the initial weU plan aposition along the ^ajectory, a likelihood of 

4 occurrence, and a severity of consequence of encountering at le^^t one drilling hazard; 
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5 adjusting at least one parameter ofthe initial well plan; | 

6 redetetminijig the position, likelihood and severity of the a^least one drilling hazard; and 

7 . repeatingtfaeadjustingJmdredeteinnninguntilatleastonepfamostl*^^^ 

8 wellboie, an amoomt of lost time and a likelitood of encountering &e at least one drilling hazard 



1 



9 is minimized. i 

1 i 
1 

2 

3 



14. (Presently amended, Once) The method a5 defined in clainji 13 wUerein the determinins 
and me redetermming the position, likelihood and severity^ performed by determining 
a Bayesian uncertainty thereof based on a correlation of th^ weU plan on anesth model 



4 of earth formations along the wellbore trajectory. 



I 



1 15. (Original) The method as defined in claim 14 wherein the earth model is generated fix>m 

2 at least one of ofifeet wellbore data, seismic survey data and correlative weUbore data 
fi^m similar eartiti formations distal fiom a location of the proposed wellbore. 



3 
1 

1 16. 



! 



(Original) The method as defined in claim 13 wherein the|^t least one well plan 

2 parameter comprises one ofcasing depth, dog leg severity, and mild ^vd 

1 i 

1 17. (Original) The method as defined in claim 15 wherein thejat least one weU plan 

2 parameter inchides at least one drilling operating parameter. \ 

1 I 

1 18. (Original) The method as defined in claim 15 wherein thql at least one drilling operatmg 

2 parameter comprises at least one of weight on bit and rotary speep. 
1 1 

1 19. (Original) The method as defined in claim 1 wherein the at least one drilling hazard 

2 comprises at least one of stuck pipe, lost circulation, taking akick and BH{Original) A failure. 



20. (Original) Tlhe method as defined in claim 13 fUrther con|prising displaying in graphic 
form at least one of the position, likehhood and severity of the at least one drilling hazard for 
3 evahiation by a system operator. \ 
1 I 
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1 21. (Original) The method as defined in clidm 20 wherein toe (lisplayingcoinp^^ 

2 presenting a graphic cylinder on the representation at the position, ^ diameter of the cylinder 

3 related to the likelihood, a length ofthe cylinder related to the severity and a color of the cylinder 

4 related to a type ofthe at least one drilling hazard. | 



1 22. (Orislnal) The method as defined in claim 20 wherein the flaying comprises 

2 presenting with respect to depth in the wellbore at least one of a cqloi coded and shade coded 

3 indicator. ! 

I 

1 ! * 

1 23. (Original) A method for drilling a well, coEapiising ■ 

2 selecting an initial well plan comprising at least a wellboi^ trajectory; 

3 starting drilling the well according to the initial weU plan; | 

4 measuring at least one of a drilling operating parameter arid an earfli formation 

5 characteristic durin,g the drilling; | 

6 determining at least one of a position along the tmjectory.fa Hlcelihood of encountering 

7 and a severity of ocomrence of at lea^ one drilling hazard in resp|)nse to the measuring; 

8 adjusting at least one parameter ofthe initial weU plan fo)^ an unfinished portion ofthe 

9 weU; | . . ^ 
redetermining the position, likeUhood and severity ofthe kt least one diiUmg hazard; 
repeating the adjusting and ledetermining until for the un^shed portion ofthe weU at 

12 least one of a most likely cost to drill an amount of lost time anc^L a likelihood of encountering 

13 the at least one drilling hazard is minimized; and | 

14 drilling the unfinished portion ofthe weU according to the adjusted well plan. 



10 
11 



1 

1 24. 



(Presently aniended,' Once) The method as defined in clami 23 wherein the determining 

2 and redeteimimng the position, likelihood and severity arc performed by determining a 

3 Bayesian uncertainty thereof based on a correlation of th4 initial well plan to ^learm 

4 model of earth formations along the wellbore trajectory. ; 

i 

1 i 
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(Original) The method as defined in claim 24 wherein the ekrth model is generated fiom 
at least one of of&et weUboie data, seismic survey data andjcoirelativeweUboie data 
from similar earti fonttations distal ftom a location of the ijroposed wellborc. 



26. (Original) The method as definer in claim 25 wherein the earth model is redctetmined 
using data from the measuring, and the Bayesian uncertainty is delved by correlating the 
adjusted initial well plan to the redeterdmined earth modeL 

I 

27. (Original) Vie method as defined in claim 23 wherein the |t least one well plan 
parameter comprises one of casing depth, dog leg severity, and mijd weight. 

28. (Original) The method as defined in Claim 23 wherein the k least one well plan 
parameter includes at least one drilling operating parameter. j 

29. (Original) The method as defined in claim 28 wherein the Jat least one drilling operating 
parameter comprises at least one of weight on bit and rotary speej. 

i 

30 (Original) The method as defined in claim 23 wherein theU least one drilUng hazard 
comprises at least one of stuckpipe. lost circulation, taking aldcl| and BH(Original) A feilure. 

3 1 . (Origins!) The method as defined in claim 23 fiirfher c<Jpn$ing displaying in graphic 
form the position, Ukelihood and severity of the at least one drillikg hazard for evaluation by a 
system operator. | 

32. (Original) The metiiod as defined in claim 31 wherein th^ displaymg comprises 
presetiting a graphic cyhnder on the representation at the positioi a diameter of the cylinder 

3 relatedto the Bkelihood,alengthofthecylinderrelated to the severity and a color 

4 related to a type ofthe at least one drilling hazard. ! 

' I 

I 
I 

t 

i 

i 
I 

i 
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1 33. (Original) The mefliod as defined m claim 31 whoein the 

2 presenting wilh respect to depth in the wdlbore at least one of a <4or coded and shade coded 

3 indicator. 



I 
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